INTRODUCTION
Of all the diseases that affect mankind, those described as cancer evoke the strongest emotions. Cancer connotes pain, suffering, hideous growth and pain. It is widely and justifiably feared. Though radiotherapy is one of the clinical means by which oral cancer can be treated, many biochemical complications, such as damage to cellular DNA 1 and membrane structure and alterations in the immune structure, 2 arise as a result of radiation treatment. The biological effects they produce are thought mainly to be caused by the production of free radicals from interaction with the cell constituents especially water.
Free radicals are being constantly formed in lysosomes, peroxisomes, nuclear endoplasmic reticulum, plasma membrane and cytosol. Their production, however, is low and is dealt with natural antioxidant enzymes present in the body (superoxide dismutase, catalase, glutathione reductase, glutathione peroxidase). 3 Excessive free radicals are generated due to exogenous factors like drugs, chemicals, pesticides, industrial pollutants, tobacco smoke, sunlight and ionizing radiations.
Superoxide radical is relatively inactive but may interact with metals, such as iron to produce the highly reactive and damaging hydroxyl radical. Hydroxyl radical is the most reactive oxygen radical. It primarily attacks lipids in the cell membrane and this is called as 'lipid peroxidation'.
Lipid peroxidation is an oxidative chain reaction in which one lipid molecule after another becomes oxidized to the maximum possible extent or so as to form a lipid peroxide. 4 In this chain reaction there is continuous supply of free radicals that is used to initiate further peroxidation.
Radiation chemistry represents a method to selectively generate and study individual reactive free radical in order to evaluate their potential involvement in biochemical cytotoxicity. 5 Gamma irradiation of erythrocytes induces alterations at three different functional units of the membrane:
(1) The lipid bilayer, (2) The protein component ant glycocalyx,
The cytoskeleton at the membrane surfaces. 6 Lipid peroxidation is initiated by superoxide and hydroxyl radical and by H 2 O 2. The peroxidation of unsaturated lipids in natural membrane at moderate radiation doses increases rigidity of the hydrophobic region of the lipid bilayer and thus increases permeability to different solutes , while as at high doses, it leads to destruction of the membrane structure with consequent erythrocyte hemolysis. 7, 8 To overcome these consequences, cells have an antioxidant defence system which scavenges the free oxygen radicals and suppresses the free radical chain peroxidation of the lipids. It is achieved by number of enzymes and compounds present in the cells. Superoxide dismutase, catalase, glutathione peroxidase are the enzymic antioxidants which cause the scavenging of free radicals in the tissue. In 1957, Mills discovered an enzyme, glutathione peroxidase (GPX), which protected erythrocytes against hemoglobin oxidation and hemolysis. 9 It is one of the major enzymes involved in the protection of cell against peroxidation. It catalyzes degradation of H 2 O 2 and O 2 .
MATERIALS AND METHODS
In the present study, estimation of blood levels of enzyme glutathione peroxidase in oral squamous cell carcinoma was carried out in the Department of Oral Medicine and Radiology, Government Dental College and Hospital in association with RST Cancer Hospital and Research Centre and Department of Radiotherapy and Department of Biochemistry, Government Medical College and Hospital, Nagpur. For the present study, 22 patients in the age range of 40 to 70 years having histopathologically confirmed oral squamous cell carcinoma, planned to undergo radical radiotherapy using Co -60 unit, were selected at random. Patients were planned to be given a total 50 gray radiation dose over a period of 5 weeks with a daily dose of 2 gray. Following criteria were considered for selection:
1. Patients who were not receiving any other mode of treatment, except radiotherapy. 2. Patients who were without any known systemic disorder.
Another 30 age-matched healthy individuals were selected which were referred as control group. These individuals were not having any of the oral or systemic lesions or disease. Persons who were receiving any drug therapy like antibiotics, analgesics, etc. were also not considered.
The patients were divided into two groups, control group (group A) consisted of 30 healthy individuals and study group consisted of 22 histopathologically confirmed oral squamous cell carcinoma. Study group patients were assessed twice for glutathione peroxidase, i.e. before (group B) and after completion of radiotherapy (group C).
Various Groups
Group A: Control group. Group B: Oral carcinoma patients before radiotherapy. Group C: Oral carcinoma patients after radiotherapy.
Two milliliter of venous blood was drawn from each control/ patient for the erythrocyte preparation with EDTA as anticoagulant. Erythrocyte hemolysate was used for estimation of glutathione peroxidase using Paglia and Valentine's method.
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RESULTS
The activity of erythrocyte hemolysate antioxidant enzyme GPX showed a significant decrease in group B (p < 0.001) as compared to group A. Students t-test was used for it (Fig. 1) . Similarly activity of erythrocyte hemolysate antioxidant enzyme GPX showed a insignificant decrease in group C (p > 0.05) compared to group B. Students paired t-test was used for it.
DISCUSSION
Free radicals have been implicated in the initiation and promotion stages of carcinogenesis and antioxidants have been suggested as inhibitors of neoplastic process. 11 The body has a range of scavenging systems located extracellularly and intracellularly to combat excessive production of free radicals. Glutathione peroxidase system is one of the important enzymatic antioxidant system which takes care of the free radicals. Glutathione peroxidase is one of the naturally occuring antioxidant enzyme. It is one of the major enzymes involved in the protection of cells against peroxidation. It catalyses degradation of H 2 O 2 and O 2 . This selenoenzyme is widely distributed in erythrocytes and cardiac tissues. Most of the glutathione peroxidase activity of blood is within the erythrocytes and only 1 to 2% in plasma. Erythrocytes are exposed continuously to oxidative stress. Although the reducing capacity of the normal erythrocyte is greater than its oxidizing potential, lack of antioxidant defense leads to an increase in membrane lipid peroxidation.
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Erythrocytes antioxidant enzymes have been reported to be deficient in lymphoma patients. 13 Gonzales et al observed deficiency in erythrocyte GPX in patients with malignant diseases.
14 The above observarion may hold true in erythrocytes of untreated and radiation treated oral cancer patients.
These findings also show similarity with the study of Sabitha KE and Shymaladevi CS (1999). 15 They studied the oxidant and antioxidant activity changes in pre and postradiotherapy oral cancer patients. The activity of red blood cell hemolysate glutathione peroxidase enzyme was significatly depressed along with other enzymes prior and after radiotherapy as compared to the control group.
In cancer, there is an enormous production of free radicals in the system. Dormandy has proposed a close relationship between free radical activity and malignancy. 16 GPX can act as scavenging enzyme, destroying the free radical and H 2 O 2 . The activity of GPX showed a greater decline, suggesting a greater accumulation of H 2 O 2 . This might also be responsible for degradative reaction in the tissues including membrane damage via lipid peroxidation. 17 The glutathione-related enzyme activities partially depend upon the selenium concentration in the system. The reduced level of selenium in the serem might be the reason for the decrease activity of GPX. Radiation has been shown to cause structural and functional alterations to membranes, as well as induce chemical changes to both their lipids and proteins. 19 They in turn alter the activity of the antioxidant enzymes and render the system inefficient to manage free radical attack. Etlemble et al have reported that the circulating inhibitor of this enzyme might be produced by the tumor itself, which would impair the efficiency of this enzyme. 20 Thus, from the present study it can be suggested that the blood glutathione peroxidase level decreases in the oral carcinoma patients. Radiation therapy further slightly decreases the level (insignificantly) which can be correlated with radiationinduced reactive oxygen species which causes cytotoxicity. Further studies are required to observe glutathione peroxidase activity after radiotherapy and during various clinical stages of oral squamous cell carcinoma to determine the magnitude of the alteration of glutathione peroxidase level, so that this enzyme activity can be a reliable aid in respect of prognosis of oral carcinoma in addition to clinical picture, hematological and histopathological findings.
